IntroductIon
The association between perceived interpersonal discrimination and adverse health behaviors and health outcomes are diverse and well-documented. 1, 2 In particular, the relationship between perceived interpersonal discrimination (hereafter referred to as discrimination) and health behaviors and outcomes have been examined in various racial/ethnic groups in the United States and other countries. For example, discrimination has been shown to be associated with a variety of poor mental and physical health outcomes among Hispanic, African American, Native American, and some White adults in the United States and among some racial/ethnic groups in other countries such as
We investigated whether individual items on the nine item William's Perceived Everyday Discrimination Scale (EDS) functioned differently by age (<45 vs ≥45) within five racial groups in the United States: Asians (n=2,017); Hispanics (n=2,688); Black Caribbeans (n=1,377); African Americans (n=3,434); and Whites (n=854). We Multiple-indicator, multiple-cause models (MIMIC) were used to examine differential item functioning (DIF) on the EDS by age within each racial/ethnic group. Overall, Asian and Hispanic respondents reported less discrimination than Whites; on the other hand, African Americans and Black Caribbeans reported more discrimination than Whites. Regardless of race/ethnicity, the younger respondents (aged <45 years) reported less discrimination than the older respondents (aged ≥45 years). In terms of age by race/ethnicity, the results were mixed for 19 out of 45 tests of DIF (40%). No differences in item function were observed among Black Caribbeans. "Being called names or insulted" and others acting as "if they are afraid" of the respondents were the only two items that did not exhibit differential item functioning by age across all racial/ethnic groups. Overall, our findings suggest that the EDS scale should be used with caution in multi-age multi-racial/ethnic 2, 9 However, as interest in discrimination as a risk factor continues to expand, we must develop a better understanding of its potential limitations to appropriately advance this particular area of research. One important limitation in the literature is a lack of clarity about the generalizability of the available, and most widely used, measures of discrimination. Despite the widespread use of some longstanding measures, like the William's Everyday Discrimination Scale, 2, [9] [10] [11] it is unclear if the currently available measures of discrimination are appropriate to use in all race/ethnicity groups, especially non-African Americans. [12] [13] [14] For example the Williams' Perceived Everyday Discrimination Scale (EDS) scale, among the most widely used measurement tools on interpersonal discrimination, has been used across a large number of racial/ethnic groups, although it was originally designed from a qualitative inquiry of African American women in the United States and
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Black women in the Netherlands. 15 In general, non-Whites in the United States experience a lower social status than Whites; yet, each non-White racial/ethnic group as a whole has a very distinct cultural, economic and political history in the United States that may or may not impact their current experiences (or perceptions) of discrimination. As Bastos noted, researchers' ubiquitous use of the Williams' EDS ignores the possibility that subtleties in item content may differentially affect groups of people. 14 As such, it is a worthwhile endeavor to determine whether a single scale can be used to assess experiences of discrimination across various racial/ethnic groups. Recognizing this potential limitation, a handful of studies have begun to address the feasibility of using the EDS in multi-racial/ethnic populations. For example, a recent study has shown that three of the nine EDS items ("receiving poorer service at restaurants," "being treated as if you are dishonest," and "being treated with less courtesy than other people") functioned differently in a sample of middle-aged African American, Caucasian, Chinese, Hispanic, and Japanese women. 12 Similarly, Shariff-Marco et al (2009) found that Asian Americans, Native Americans and Pacific Islanders were more likely to endorse the EDS items; "people act as if they are better than you" "you have been threatened/ harassed" and "treated with less respect" than African Americans with discrimination at similar levels. 13 In addition to race/ethnicity, it is also important to ask whether measures like the EDS also function in the same manner across older and younger adults, in light of the current civil rights enjoyed by racial/ethnic minorities today when compared to the oppressive pre-civil rights era. Some existing studies have suggested that older racial/ethnic minorities in general tend to report less discrimination using measures like the EDS. 16, 17 However, what remains unclear is whether this variation is due to
Methods

Data
For this study we used the National Survey of American Life (NSAL) and the National Latino and Asian Study (NLAAS), two of the 2001-2003 National Institute of Mental Health Collaborative Psychiatric Epidemiology Surveys (CPES). The CPES provides data on the distributions, correlates, and risk factors of mental disorders among the general population, with special emphasis on racial/ethnic minority groups in the United States. NLAAS consists of a stratified random sample of 2,554 Hispanics and 2,095 Asians, and was administered in Spanish and several Asian languages. Although the majority of the interviews for NLAAS were conducted in English, interviews were also conducted in Spanish, Mandarin, Cantonese, Tagalog, or Vietnamese by trained interviewers upon the request of the respondent. NSAL consisted of a nationally representative sample of 3,570 non-Hispanic African Americans, 1,438 non-Hispanic Black Caribbeans, 183 Hispanics, and a disproportionate sample of 891 White adults who resided in geographic areas that had a 10% or greater African American population. 16 All NSAL interviews were conducted in English. Additional information about the NSAL and NLASS studies can be obtained elsewhere. 16 After merging the NSAL and NLASS samples, the final analytic sample for this study (N=10,370) included responses from 3,434 African Americans, 2,017 Asians, 1,377 Black Caribbeans, 2,688 Hispanics and 854 Whites.
… the goal of our study was to examine the applicability of the EDS in younger (aged < 45 years) and older (aged ≥45 years)
adults … the fact that younger individuals tend to perceive (experience and/ or report) more discrimination or whether the difference is merely due to the differential functioning of the questions in the EDS. In line with previous studies that attempted to better elucidate the applicability of the EDS, the goal of our study was to examine the applicability of the EDS in younger (aged < 45 years) and older (aged ≥45 years) adults in a national sample of African Americans (n=3,434 ), Asians (n=2,017), Black Caribbeans (n=1,377 ), Hispanics (n=2,688), and Whites (n=854 ), using differential item function analyses.
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Measures
Perceived Everyday Discrimination
We used the nine EDS items included in the CPES (Table 3 ). The EDS, developed in 1997, assesses the occurrence and frequency with which individuals encounter routine day-to-day interpersonal experiences of discrimination. 17 The response scale for each of the items ranged from 1 to 6, with 1 indicating the highest frequency of "almost everyday" to 6 indicating "never". We scored the everyday discrimination scale, with a range of 0 to 5, by reverse-coding (response option 6 = 0; 5 = 1; 4 = 2; 3 = 3; 2 = 4; 1 = 5) and averaging across the nine items. Higher scores on the scale indicated higher frequencies of everyday discrimination. Both the full sample and the analytic sample have a Cronbach's α of 0.89 for all nine items.
Age
We divided the participants into two age groups (aged <45 years vs aged ≥ 45 years) based on the assumption that older racial/ethnic minority Americans, especially African Americans, were typically exposed to harsher, more overt forms of discrimination prior to the 1965 civil rights era, and consequentially may be less likely to endorse items describing subtle forms of discrimination like those presented in the EDS when compared to younger individuals. 18 
Race/ethnicity
Race/ethnicity was self-reported and categorized as African Americans, Asians, Black Caribbeans, Hispanics and Whites. With the exception of Hispanics, all of the other where coded to only include non-Hispanics.
Covariates
We included years in the United States and educational status as covariates in all of the multivariable analyses to control for potential confounding by these structural variables. Years in the United States was coded as US-born, <5 years, 5-10 years, 11-20 years, and ≥ 20 years. Education was coded as 0-11 years, 12 years, 13-15 years and ≥ 16 years.
Data Analyses
We first examined the distribution of EDS, age, education and years in the United States within each of the racial/ethnic groups. We then used Student's t-test to test for statistical differences in the mean EDS scores by the two age groups (aged <45 vs ≥ 45 years). Confirmatory factor analysis (CFA) was used to test the fit of the hypothesized factor structure to the covariance matrix of the observed variables within each racial/ethnic group. All models were assessed using the comparative fit index (CFI). 19 With a range between 0 and 1, Hu and Bentler's cutoff criteria for adequate-fit indices were adopted, with a CFI of .95 indicating a good fit to the data and the standardized root mean squared residual (SRMR) of .080 and below as good fit to the data. 19 It should be noted that the SRMR has been shown to be less sensitive to simple structural equation models (SEM) such as single factor CFA than the more commonly applied root mean square error of approximation (RM-SEA). 20 When forming the measurement model, we identified a substantial correlation between the residuals (error terms) for a number of the discrimination indicator variables within all racial groups. This was especially common in the non-Black groups. Using modification indices, those correlated error terms are accounted for in the structural models. Using SEM, we then constructed multiple-indicator, multiple-cause models (MIMIC) to examine differential item functioning (DIF) across the two age groups within each racial/ethnic sample. DIF can be conceptualized as a form of measurement bias, where individuals respond to items on a scale as a function of an attribute (eg, age) other than what the scale is designed to measure.
12 DIF occurs when any indicator variable is significantly different by the attribute, thus causing a change in the latent measure EDS. Each of the nine items on the EDS serves as an independent variable that may be subject to DIF in the association with the EDS measure when assessed by age group within race.
After combing the NLASS and NSAL datasets and accounting for missing data across all of the variables of interest, the sample size for each of the racial/ethnic group were moderately reduced (from 3,570 to 3,434 among African Americans; from 2,095 to 2,017 among Asians; from 1,438 to 1,377 among Black Caribbeans; from 2,737 to 2,688 among Hispanics; and from 891 to 854 among Whites. All of the analyses in the study were weighted using the prescribed population-centered analytic weights noted in the pub- 
results
As shown in Table 1 , younger respondents (aged <45 years), regardless of race/ethnicity, consistently reported higher levels of discrimination than their older counterparts (aged ≥45 years). In addition, results suggested that younger African Americans and Black Caribbeans experienced more discrimination than the other racial/ ethnic counterparts of the same age.
As shown in Table 2 , all of the models were statistically significant based on the chi-square value. The typical approach in constructing SEM is to employ a chi-square test of the null hypothesis that the observed and the expected matrices are identical. The model is accepted if the test fails to reject the null hypothesis. However, in large samples, such tests usually lead to the rejection of good models on the basis of trivial misspecifications. 21 Hence, we used a combination of other goodness-of-fit indices to assess fit of the model to the data, including the CFI and SRMR. In particular, the CFI for each of the race/ethnicity models ranged from a low of .973 among African Americans to high of .998 among Whites. Similarly, the SRMR statistic also revealed a good fit for each group (<.08), with a range of .019 to .030. The CFA yielded good fits to the data for each of the racial/ethnic groups. The CFA within race confirmed the single factor structure of the EDS within each of the five racial/ethnic groups. Table 3 shows the results of the DIF analyses within each racial/ethnic group by age. Differential item functioning by age occurred within race in seven of nine items. Age was determined to be a factor in 19 of the total of 45 statistical tests (42.2%). Among Black Caribbeans, DIF did not occur by age for any of the EDS questions. On the other hand, Hispanics' responses varied the most by age group, with 6 of 9 items functioning differentially by age. Five items functioned differentially in the White sample. Four items yielded DIF in the African American and Asian samples.
The question with the highest frequency of DIF by age within race/ ethnicity was "People act as if you are not smart." Older individuals (aged ≥45 years) in four of five racial/ethnic groups endorsed this item most 
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frequently. Three of the five groups varied by age in response to "You are treated with less respect than other people are" and "People act as if they think you are dishonest," although no pattern by age emerged across groups.
The items "You are treated with less courtesy than other people are," "You receive poorer service than other people at restaurants or stores," "People act as if they're better than you are," and "You are threatened or harassed" exhibited DIF in two racial/ ethnic groups. Younger Hispanics and Whites consistently reported less courtesy more than older individuals, while younger Asians and Hispanics reported receiving poorer service than others at restaurants/stores and being threatened/harassed. Younger African Americans and Whites reported people "act as if they are better than you are" more frequently.
dIscussIon
To expand the recent investigations about the generalizability of the EDS, the goal of our study was to examine whether the EDS functioned differently by age within various racial/ethnic groups. Differential item functioning by age did indeed vary between the five racial/ethnic groups we examined in this study. Generally, the same age group endorsed an item more frequently across racial/ethnic groups. However, questions 2 and 6 (Table 3) showed between-group age variation. Younger Asians felt they were treated with less respect than older Asians, on the other hand older Hispanics, Whites, and African Americans felt they were treated Model fits are shown for each racial/ethnic group after accounting for modification indices. Although the average EDS score was equally as high among Black Caribbeans as it was among African Americans, surprisingly no differential item functioning by age was detected among this group. This is particularly intriguing given that most Black Caribbeans can easily be misidentified as African Americans and as such are equally as likely to experience racial discrimination as African Americans. Although the Black Caribbeans in this sample are not homogenous with respect to country of origin and time spent in the US, the lack of differential item function among Black Caribbeans may in part be due to the socialization about discrimination in the US from family members in the US regardless of age. 23 Future research should further explore this particular issue, especially among US and foreign-born Black Caribbeans.
Another interesting result was that among four of the five racial/ ethnic groups, older individuals endorsed "People act as if you are not smart" more frequently than younger groups. This particular question may be in part a reflection of the stereotype held by some that older individuals lose cognition or awareness with age. 24 Conversely, younger Asians and Hispanics reported receiving poorer service at restaurants or stores. Such differences may be attributed to the idea potentially held by the staff and/or younger customers, especially Asians and Hispanics that younger patrons do not tip for services as well as older due to being poor and or cheap. 25 Not surprisingly "People act as if they are afraid of you" and "You are called names or insulted" functioned without DIF in all groups. These questions address proactive, aggressive acts of discrimination, which in theory are subject to very little interpretation by race and age. Individuals are unlikely to misconstrue the intent of fear and name-calling if experienced. Moreover, these experiences are strongly linked to discrimination in the US. On the other hand, the other items used to measure discrimination may be considered more ambiguous and as such may allow for latent factors to affect perceptions.
Age appears to be a latent construct in experiences of everyday discrimination in our analyses. The interaction of age and race generate new questions that can be addressed through further differential item functioning iterations as well as qualitative analyses. Essed's original work consisted of qualitative interviews of African American and Dutch women. 15 This original work of qualitative interviews may be expanded to include both sexes, differences in ages and ethnicities.
Despite as dishonest" more frequently than other groups. 12 While this is not a direct comparison of groups, Lewis's SWAN sample was older. 12 A 2004 study by Barnes et al, analyzed EDS scores in older Black and White respondents. 22 Items that could be considered personal rejection items included items 6-9 (Table 3) . Additional analyses of older individuals by age revealed an incremental increase in personal rejection item scores with DIF by Age of the Everyday Discrimination Scale -Owens et al other hand, Filipino respondents reported slightly higher scores than the Asian groups. Lewis et al found differences in Chinese and Japanese women's EDS scores with Chinese women scoring similarly to African American women. 12 Future research may further divide age and racial/ethnic categories into higher resolution groups to further define differences in EDS perceptions.
In line with previous research, results from our analyses do suggest that race/ethnicity and age are important factors to be considered when studying discrimination. Traditional DIF analyses recommend removal of questions that show DIF. For example, "People act as if you are not smart" clearly functions with DIF when comparing age groups. This item may be omitted when addressing older groups or when comparing older and younger individuals for racial/ethnic discrimination. However, the EDS, and similar scales, plays a pivotal role in our understanding of how chronic discrimination affects health outcomes. Moreover, the breadth of ages, races, and ethnicities that the EDS cover complicates item removal. Removing items without a thorough, exhaustive deliberation may undermine future research with the EDS. Any alterations to the EDS scale with such little information could prove to be short sighted. Nonetheless, we do strongly suggest that future studies should judiciously examine the current EDS items on a case-by-case basis.
